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COMBINATION TUNER 
CAPABLE OF RECEIVING TELEVISION SIGNAL AND FM SIGNAL 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a combination tuner 
capable of selectively receiving a television signal and an 
FM signal. More specifically, the present invention relates 
to a combination tuner capable of receiving a desired FM 
signal according to the reception level when an FM signal is 
received. 

2 . Description of the Related Art 

Typically, a combination tuner is a tuner capable of 
selectively receiving a television signal and an FM signal, 
and is used in connection with a television antenna for 
receiving a television signal and an FM antenna for 
receiving an FM signal. 

Fig. 3 is a circuit diagram of an exemplary known 
combination tuner, partially showing the main components in 
blocks . 

As shown in Fig. 3, the combination tuner includes an 
external antenna 31, an internal antenna 32, a low-pass 
filter (LPF) 33, a band-pass filter (BPF) 34, a television 
signal selection stage 35, an FM signal selection stage 36, 
an FM trap (FM TR) 37, a radio-frequency amplifier stage (RF 
AMP) 38, a radio-frequency tuner stage 39, a frequency mixer 
stage (MIX) 40, a local oscillator (L OSC) 41, an 



intermediate-frequency bandwidth switching stage (IF SW) 42, 
an intermediate-frequency amplifier stage (IF AMP) 43, a 
gain setting stage 44, a switching circuit 45, an 
intermediate-frequency signal output terminal 46, an 
automatic gain control (AGC) voltage supply terminal 47, a 
band data supply terminal 48, and a power supply terminal 49 
The external antenna 31 is a high sensitivity antenna, and 
is connected to the combination tuner through a connector 
(not shown) . The internal antenna 32 is a low sensitivity 
antenna, and is connected to the combination tuner through a 
pin (not shown) . Other circuit components are connected in 
such a way as shown in Fig. 3. 

The television signal selection stage 35 includes three 
diodes , 35 2 , and 35 3 , two capacitors 35 4 and 35 5 , and six 
resistors 35 6 , 35 7 , 35 8 , 35 9 , 35 10 , and 35 X1 . These circuit 
components are connected in such a way as shown in Fig. 3. 
The FM signal selection stage 36 includes one transistor 36 lr 
three diodes 36 2 , 36 3 , and 36 4 , two capacitors 36 5 and 36 6 , 
and seven resistors 36 7 , 36 8 , 36 9 , 36 10 , 36 lx , 36 12 , and 36 13 . 
These circuit components are connected in such a way as 
shown in Fig. 3. The switching circuit 45 includes one 
transistor 45 1 and one resistor 45 2f and these circuit 
components are connected in such a way as shown in Fig. 3. 

The operation of the thus constructed combination tuner 
is now described. 

A television signal received by the external antenna 31 
is fed to the input of the television signal selection stage 
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35 after an unwanted component has been removed by the low- 
pass filter 33. Likewise, an FM signal received by the 
internal antenna 32 is fed to the input of the FM signal 
selection stage 36 after an unwanted component is removed by 
the band-pass filter 34. If the combination tuner selects 
to output the television signal, a ground voltage data 
signal is supplied to the band data supply terminal 4 8 from 
an external controller (not shown) . If the combination 
tuner selects to output the FM signal, on the other hand, a 
power supply voltage data signal is supplied to the band 
data supply terminal 48 from the external controller. 

For selection and output of the television signal, the 
ground voltage data signal supplied to the band data supply 
terminal 48 is delivered to the switching circuit 45 to turn 
off the transistor 45 x of emitter-follower connected type so 
that the output of the switching circuit 45 becomes a ground 
voltage* The ground voltage output from the switching 
circuit 45 is applied to the FM signal selection stage 36, 
and is also applied to the control inputs of the FM trap 37, 
the intermediate frequency bandwidth switching stage 42, and 
the gain setting stage 44. 

Once the FM signal selection stage 36 has received the 
ground voltage, the base of the transistor 36 x becomes a 
ground voltage, and the transistor 36 x is turned off. Since 
the transistor 36 x is turned off, the diodes 36 2 and 36 3 
whose cathode and anode are supplied with a positive voltage 
and a ground voltage, respectively, are reverse biased. The 



diodes 36 2 and 36 3 are then turned off. Therefore, the FM 
signal supplied to the input of the FM signal selection 
stage 36 is blocked by the diodes 36 2 and 36 3 which are 
turned off, and is not transmitted to the output. 

In the television signal selection stage 35, since the 
transistor 36 x is turned off, the diodes 35 2 and 35 2 whose 
anode and cathode are supplied with a positive voltage and a 
ground voltage, respectively, are forward biased, while the 
diode 35 3 whose anode and cathode are supplied with a ground 
voltage and a positive voltage, respectively, is reverse 
biased. Then, the diodes 35 x and 35 2 are turned on, while 
the diode 35 3 is turned off. The television signal supplied 
to the input of the television signal selection stage 35 is 
therefore transmitted to the output via the diodes 35 x and 
35 2 which are turned on, followed by the FM trap 37. 

Upon receipt of the ground voltage at the control input, 
the FM trap 37 activates an FM trap for trapping an FM 
frequency band signal to remove the FM signal component 
contained in the television signal. Upon receipt of the 
ground voltage at the control input, the intermediate 
frequency bandwidth switching stage 42 switches the 
intermediate frequency band to 6 MHz which is the 
intermediate frequency bandwidth of the television signal. 
Upon receipt of the ground voltage at the control input, the 
gain setting stage 44 sets a large signal gain for the gain 
setting stage 44. 

The television signal output from the television signal 



selection stage 35, in which the FM signal component has 
been removed by the FM trap 37, is amplified to a 
predetermined level by the radio-frequency amplifier stage 
38. The resulting television signal is passed to the radio- 
frequency tuner stage 39, where a required channel signal is 
selected, and is then mixed with the local oscillation 
signal output from the local oscillator 41 by the frequency 
mixer stage 40 for conversion into an intermediate frequency 
signal. In the mixed output from the frequency mixer stage 
40, an intermediate frequency signal of 6 MHz is selected by 
the intermediate frequency bandwidth switching stage 42, and 
the resulting intermediate frequency signal is amplified to 
a predetermined level by the intermediate frequency 
amplifier stage 43. The signal is further amplified at a 
large signal gain by the gain setting stage 44, and is 
forwarded to the intermediate frequency signal output 
terminal 46. 

For selection and output of the television signal, an 
automatic gain control voltage corresponding to the 
reception level of the television signal is further applied 
to the automatic gain control voltage supply terminal 47. 
The gain of the radio-frequency amplifier stage 3 8 is 
automatically controlled according to the automatic gain 
control voltage. 

For selection and output of the FM signal, the power 
supply voltage data signal supplied to the band data supply 
terminal 48 is fed to the switching circuit 45 to turn on 
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the transistor 45 x of emitter-follower connected type so 
that the output of the switching circuit 45 becomes a power 
supply voltage. The power supply voltage output from the 
switching circuit 45 is applied to the FM signal selection 
stage 36, and is also applied to the control inputs of the 
FM trap 37 , the intermediate frequency bandwidth switching 
stage 42, and the gain setting stage 44, as in selection and 
output of the television signal. 

Once the FM signal selection stage 36 has received a 
power supply voltage, the base of the transistor 36 x becomes 
p a power supply voltage, and the transistor 3 6 x is turned on. 

Since the transistor 36 x is turned. on, the diodes 36 2 and 36 3 
whose cathode and anode are supplied with a ground voltage 
and a positive voltage, respectively, are forward biased. 
Then, the diodes 36 2 and 3 6 3 are turned on. At the same time, 
the diode 3 6 4 whose cathode and anode are supplied with 
positive voltage and ground voltage, respectively, is 
reverse biased. Therefore, the FM signal supplied to the 
input of the FM signal selection stage 36 is transmitted to 
the output via the diodes 36 2 and 36 3 which are turned on, 
followed by the FM trap 37. 

In the television signal selection stage 35, since the 
transistor 36 ± is turned on, the diodes 35 x and 35 2 whose 
anode and cathode are supplied with a ground voltage and a 
positive voltage, respectively, are reverse biased. Then, 
the diodes 35 x and 35 2 are turned off. Therefore, the 
television signal supplied to the input of the television 
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signal selection stage 35 is blocked by the diodes 35 x and 
35 2 which are turned off, and is not transmitted to the 
output. 

Upon receipt of the power supply voltage at the control 
input, the FM trap 37 inactivates an FM trap for trapping an 
FM frequency band signal. Upon receipt of the power supply 
voltage at the control input, the intermediate frequency 
bandwidth switching stage 42 switches the intermediate 
frequency band to 1.2 MHz which is the intermediate 
frequency band of the FM signal. Upon receipt of the power 
supply voltage at the control input, the gain setting stage 
44 sets a small signal gain for the gain setting stage 44. 

For selection and output of the FM signal, the maximum 
gain set voltage is further applied to the automatic gain 
control voltage supply terminal 49 so that the gain of the 
radio-frequency amplifier stage 3 8 is controlled so as to be 
maximized. 

The FM signal output from the FM signal selection stage 
36 is not trapped by the FM trap 37, and is amplified to a 
predetermined level by the radio-frequency amplifier stage 
38. The resulting FM signal is passed to the radio- 
frequency tuner stage 39, where a required frequency signal 
is selected, and is then mixed with the local oscillation 
signal output from the local oscillator 41 by the frequency 
mixer stage 40 for conversion into an intermediate frequency 
signal. In the mixed output from the frequency mixer stage 
40, an intermediate frequency signal of 1.2 MHz is selected 



by the intermediate frequency bandwidth switching stage 42, 
and the resulting intermediate frequency signal is amplified 
to a predetermined level by the intermediate frequency 
amplifier stage 43. The signal is further amplified at a 
small signal gain by the gain setting stage 44, and is 
forwarded to the intermediate frequency signal output 
terminal 46. 

As described above, the known combination tuner 
supplies a ground voltage data signal or a power supply 
voltage data signal to the band data supply terminal 48, 
allowing a received television signal or a received FM 
signal to be selected and output. 

As such, the known combination tuner can select and 
output a received television signal or a received FM signal 
by changing the voltage polarity of the data signal supplied 
to the band data supply terminal 48. Since the known 
combination tuner receives an FM signal using the internal 
antenna 32 which is a low sensitivity antenna, the level of 
the received FM signal may be significantly lowered 
depending upon the field intensity of the FM signal received 
by the internal antenna 32. If an FM signal is selected and 
output while the level of the received FM signal is greatly 
lowered, the selected FM signal may not be reproduced 
successfully . 

SUMMARY OF THE INVENTION 

Accordingly, in view of such a technical background, it 



is an object of the present invention to provide a 
combination tuner which s'elects an antenna for receiving an 
FM signal according to the field intensity of the target FM 
signal to always reproduce the FM signal successfully. 

To this end, in one aspect of the present invention, a 
combination tuner includes a first signal receiving unit for 
receiving a television signal and an FM signal using an 
external antenna, a second signal receiving unit for 
receiving an FM signal using an internal antenna, a signal • 
selecting unit for selecting reception signals of the first 
signal receiving unit and a reception signal of the second 
signal receiving unit, a radio-frequency selecting and 
amplifying unit for selecting and amplifying the resulting 
reception signal, a frequency converting unit for converting 
the amplified radio-frequency signal into an intermediate 
frequency signal, an intermediate frequency selecting and 
amplifying unit for selecting and amplifying the 
intermediate frequency signal, and a switching circuit for 
switching selection of the television signal or the FM 
signal according to three-mode band data. The switching 
circuit includes three transistors which are selectively 
turned on and off so that one of the television signal from 
the first signal receiving unit, the FM signal from the 
second signal receiving unit, and the FM signal from the 
first signal receiving unit is selected according to the 
mode of the band data. 

Accordingly, the switching circuit ^includes three 



transistors which are selectively turned on and off so that 
one of the television signal from the first signal receiving 
unit which is received using an external antenna, the FM 
signal from the second signal receiving unit which is 
received using an internal antenna, and the FM signal from 
the first signal receiving unit which is received using the 
external antenna can be selected according to three modes of 
the band data. Therefore, if the target FM signal has a low 
field intensity, the external antenna which is a high 
sensitivity antenna can be used to receive the FM signal. 
This prevents the level of the received FM signal from being 
extremely lowered, and the FM signal can be always 
reproduced successfully. 

Preferably, the switching circuit includes a first 
transistor whose base is supplied with the band data, a 
second transistor whose base is supplied with the band data, 
and a third transistor whose base and emitter are supplied 
with the output of the first transistor and the output of 
the second transistor, respectively. Both of the first and 
second transistors are emitter-follower connected type ones . 
Therefore, the switching circuit can be relatively 
simplified. 

In another aspect of the present invention, a 
combination tuner includes a first signal receiving unit for 
receiving a television signal and an FM signal using an 
external antenna, a second signal receiving unit for 
receiving an FM signal using an internal antenna, a signal 



selecting unit for selecting reception signals of the first 
signal receiving unit and a reception signal of the second 
signal receiving unit, a radio-frequency selecting and 
amplifying unit for selecting and amplifying the resulting 
reception signal, a frequency converting unit for converting 
the amplified radio-frequency signal into an intermediate 
frequency signal, an intermediate frequency selecting and 
amplifying unit for selecting and amplifying the 
intermediate frequency signal, and a switching circuit for 
switching selection of the television signal or the FM 
signal according to three-mode band data. The switching 
circuit includes three transistors which are selectively 
turned on and off so that one of the television signal from 
the first signal receiving unit, the FM signal from the 
second signal receiving unit, and the FM signal from the 
first signal receiving unit is selected according to the 
mode of the band data, and so that an automatic gain control 
voltage which is supplied to the radio-frequency selecting 
and amplifying unit is attenuated when the FM signal from 
the second signal receiving unit is selected. 

Accordingly, the switching circuit includes three 
transistors which are selectively turned on and off so that 
one of the television signal from the first signal receiving 
unit which is received using an external antenna, the FM 
signal from the second signal receiving unit which is 
received using an internal antenna, and the FM signal from 
the first signal receiving unit which is received using the 



external antenna can be selected according to three modes of 
the band data, and so that an automatic gain control voltage 
which is supplied to the radio-frequency selecting and 
amplifying unit is attenuated when the FM signal from the 
second signal receiving unit which is received using the 
internal antenna is selected so that the gain of the radio- 
frequency selecting and amplifying unit may be slightly 
lowered. Therefore, if the target FM signal has a low field 
intensity, the external antenna which is a high sensitivity 
antenna can be used to receive the FM signal. This prevents 
the level of the received FM signal from being extremely 
lowered, and the FM signal can be always reproduced 
successfully . 

Preferably, the switching circuit includes a first 
transistor whose base is supplied with the band data, a 
second common-emitter transistor whose base is supplied with 
the band data and whose collector is supplied with the 
automatic gain control voltage via a resistor divider, and a 
third transistor whose base is supplied with a divided 
voltage of the automatic gain control voltage and whose 
emitter is supplied with the output of the first transistor. 
The first transistor is emitter-follower connected type one. 
Therefore, the switching circuit can be relatively 
simplified. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For more complete understanding of the present 



invention, a reference is made to the following detailed 
description of the invention taken in conjunction with the 
accompanying drawings in which: 

Fig. 1 is a circuit diagram of a combination tuner 
according to a first embodiment of the present invention, 
partially showing the main components in blocks; 

Fig. 2 is a circuit diagram of a combination tuner 
according to a second embodiment of the present invention, 
partially showing the main components in blocks ; and 

Fig. 3 is a circuit diagram of an exemplary known 
combination tuner, partially showing the main components in 
blocks . 

»• 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a circuit diagram of a combination tuner 
according to a first embodiment of the present invention, 
partially showing the main components in blocks. 

Referring to Fig. 1, the combination tuner includes an 
external antenna 1, an internal antenna 2, a low-pass filter 
(LPF) 3, a band-pass filter (BPF) 4, a first signal 
selections stage 5, a second signal selection stage 6, an FM 
trap (FM TR) 7, a radio-frequency amplifier stage (RF AMP) 8, 
a radio-frequency tuner stage 9 , a frequency mixer stage 
(MIX) 10, a local oscillator (L OSC) 11, an intermediate 
frequency bandwidth switching stage (IF SW) 12, an 
intermediate frequency amplifier stage (IF AMP) 13, a gain 
setting stage 14, a switching circuit 15, an intermediate 



frequency signal output terminal 16, an automatic gain 
control (AGO voltage supply terminal 17 r a pair of band 
data supply terminals IQ 1 and 18 2 , and a power supply 
terminal 19. 

The first signal selection stage 5 has the same 
structure as that of the television signal selection stage 
35 shown in Fig. 3, including three diodes 5 X , 5 2 , and 5 3 , 
two capacitors 5 4 and 5 5f and six resistors 5 6 , 5 7 r 5 8 / 5 9 , 
5 10 , and 5 X1 . These circuit components are connected in such 
a way as shown in Fig. 1. The second signal selection stage 
6 has the same structure as that of the FM signal selection 
stage 6 shown in Fig. 3, including one transistor 6 lr three 
diodes 6 2 , 6 3 , and 6 4 , two capacitors 6 5 and 6 6 , and seven 
resistors 6 7 , 6 8 , 6 9 , 6 10 , 6 llr 6 12 , and 6 13 . These circuit 
components are connected in such a way as shown in Fig. 1. 

On the contrary, the switching circuit 15 has a 
different structure from that of the switching circuit 45 
shown in Fig. 3, including three transistors 15 lr 15 2 , and 
15 3 , and two resistors 15 4 and 15 5 . These circuit components 
are connected in such a way as shown in Fig. 1. 

The band data which is used to set operation mode of 
the combination tuner at any one of the following three 
modes: a television mode using the external antenna 1 (first 
mode) ; an FM mode using the internal antenna 2 (second 
mode) ; and an FM mode using the external antenna 1 (third 
mode) is supplied to the pair of band data supply terminals 
and 18 2 from an external controller (not shown) . In the 



first mode, code 0 equivalent to a ground voltage is applied 
to the terminal 18 x , and code 0 indicating the same voltage 
is applied to the terminal 18 2 . In the second mode, code 0 
indicating the same voltage is applied to the terminal 18 X/ 
and code 1 equivalent to a power supply voltage is applied 
to the terminal 18 2 . In the third mode, code 1 indicating 
the same voltage is applied to the terminal 18^ and code 1 
indicating the same voltage is applied to the terminal 18 2 . 

The external antenna 1 is a high sensitivity antenna, 
and is connected to the combination tuner through a 
connector (not shown) . The internal antenna 2 is a low 
sensitivity antenna, and is connected to the combination 
tuner through a pin (not shown) . The low-pass filter 3 has 
the input connected to the external antenna 1, and the 
output connected to the input of the first signal selection 
stage 5. The band-pass filter 4 has the input connected to 
the internal antenna 2, and the output connected to the 
input of the second signal selection stage 6. The FM trap 7 
has the input connected to the outputs of the first and 
second signal selection stages 5 and 6, and the output 
connected to the input of the radio-frequency amplifier 
stage 8. The output of the radio-frequency amplifier stage 
8 is connected to the input of the radio-frequency tuner 
stage 9. The frequency mixer stage 10 has a first input 
connected to the output of the radio-frequency tuner stage 9 , 
a second input connected to the output of the local 
oscillator 11, and the output connected to the input of the 



intermediate frequency bandwidth switching stage 12. The 
intermediate frequency amplifier stage 13 has the input 
connected to the output of the intermediate frequency 
bandwidth switching stage 12, and the output connected to 
the input of the gain setting stage 14 . The output of the 
gain setting stage 14 is connected to the intermediate 
frequency signal output terminal 16. The input of the 
switching circuit 15 is connected to the band data supply 
terminal 18, and the output of the switching circuit 15 is 
connected to the control input of the second signal 
selection stage 6, the control input of the FM trap 7, the 
control input of the intermediate frequency bandwidth 
switching stage 12, and the control input of the gain 
setting stage 14. The automatic gain control voltage supply 
terminal 17 is connected to the control input of the radio- 
frequency amplifier stage 8 via a buffer resistor (not 
numbered) . 

The operation of the thus constructed combination tuner 
according to the first embodiment is now described. 

The external antenna 1 receives a television signal and 
an FM signal. The received television signal and FM signal, 
in which an unwanted component has been removed by the low- 
pass filter 3, are delivered to the input of the first 
signal selection stage 5. The internal antenna 2 receives 
an FM signal. The received FM signal, in which an unwanted 
component has been removed by the band-pass filter 4, is 
delivered to the input of the second signal selection stage 



For selection and output of the television signal, the 
codes in the first mode are applied to the pair of band data 
supply terminals 1S 1 and 18 2 , namely, code 0 and code 0 are 
applied to the terminals 1S 1 and 18 2f respectively. The two 
codes 0 and 0 are then forwarded to the switching circuit 15. 
When the switching circuit 15 receives the two codes 0 and 0, 
the transistor 1S X of emitter-follower connected type and 
the transistor 15 2 of emitter-follower connected type are 
simultaneously turned off, and the transistor 15 3 is also 
turned off. Then, both outputs of the switching circuit 15 
become ground voltages. The ground voltages output from the 
switching circuit 15 are applied to the second signal 
selection stage 6, and to the control inputs of the FM trap 
7, the intermediate frequency bandwidth switching stage 12, 
and the gain setting stage 14. 

Once the second signal selection stage 6 has received 
the ground voltage, the transistor 6 1 is turned off. Since 
the transistor 6 1 is turned off, the diodes 6 2 and 6 3 , whose 
cathode and anode are supplied with a positive voltage and a 
ground voltage, respectively, are reverse biased. Then, the 
diodes 6 2 and 6 3 are turned off. Therefore, the FM signal 
supplied to the input of the second signal selection stage 6 
is blocked by the diodes 6 2 and 6 3 which are turned off, and 
is not transmitted to the output. 

In the first signal selection stage 5, since the 
transistor 6 X is turned off, the diodes 5 X and 5 2 , whose 



anode and cathode are supplied with a positive voltage and a 
ground voltage, respectively, are forward biased. At the 
same time , the diode 5 3 , whose anode and cathode are 
supplied with a ground voltage and a positive voltage, 
respectively, is reverse biased. Then, the diodes 5 X and 5 2 
are turned on, and the diode 5 3 is turned off. Therefore, 
the television signal and the FM signal which are passed to 
the input of the first signal selection stage 5 are 
transmitted to the output via the diodes 5 1 and 5 2 which are 
turned on, followed by the FM trap 7. 

Upon receipt of the ground voltage at the control input , 
the FM trap 7 activates an FM trap for trapping an FM 
frequency band signal to remove an FM signal component 
contained in the television signal and the FM signal which 
are supplied from the first signal selection stage 5. Upon 
receipt of the ground voltage at the control input, the 
intermediate frequency band switching stage 12 switches the 
intermediate frequency band to 6 MHz which is the 
intermediate frequency band of the television signal. Upon 
receipt of the ground voltage at the control input, the gain 
setting stage 14 sets a large signal gain for the gain 
setting stage 14. 

In the television signal and FM signal which are output 
from the first signal selection stage 5, the FM signal 
component is removed by the FM trap 7, and the television 
signal is only extracted. The extracted television signal 
is amplified to a predetermined level by the radio-frequency 



amplifier stage 8. The resulting television signal is 
passed to the radio-frequency tuner stage 9, where a 
required channel signal is selected, and is then mixed with 
the local oscillation signal output from the local 
oscillator 11 by the frequency mixer stage 10 for conversion 
into an intermediate frequency signal. In the mixed output 
from the frequency mixer stage 10, an intermediate frequency 
signal of 6 MHz is selected by the intermediate frequency 
switching stage 12, and the resulting intermediate frequency 
signal is amplified to a predetermined level by the 
intermediate frequency amplifier stage 13. The signal is 
further amplified at a large signal gain by the gain setting 
stage 14, and is forwarded to the intermediate frequency 
signal output terminal 16. 

For selection and output of the television signal, an 
automatic gain control voltage corresponding to the 
reception level of the television signal, e.g., an automatic 
gain control voltage ranging from 4.0 to 0.5 V, is applied 
to the automatic gain control voltage supply terminal 17 . 
In response to the applied automatic gain control voltage, 
the gain of the radio-frequency amplifier stage 8 is 
automatically controlled, for example, in a range between 0 
and -50 dB. 

For selection and output of the FM signal, operation 
mode of the combination tuner differs depending upon when 
the reception field intensity of the FM signal is relatively 
large, for example, exceeds 90 dB(i, and when the reception 



field intensity is relatively small, for example, less than 
90 dBjl. The former case takes the second mode, and the 
latter case takes the third mode. 

In the second mode where the reception field ' intensity 
of the FM signal exceeds 90 dB\i r the codes in the second 
mode are applied to the pair of band data supply terminals 
1S 1 and 18 2 , namely, code 0 and code 1 are applied to the 
terminals 1S 1 and 18 2 , respectively. The two codes 0 and 1 
are then forwarded to the switching circuit 15. When the 
switching circuit 15 receives the two codes 0 and 1, the 
transistor 15 x of emitter- follower connected type is turned 
on and the transistor 15 2 of emitter-follower connected type 
is turned off, and the transistor 15 3 is turned on since the 
transistor 15 1 is turned on. Then, both outputs of the 
switching circuit 15 become power supply voltages. The 
power supply voltages output from the switching circuit 15 
are applied to the second signal selection stage 6, and to 
the control inputs of the FM trap 7 , the intermediate 
frequency bandwidth switching stage 12, and the gain setting 
stage 14. 

Once the second signal selection stage 6 has received 
the power supply voltage, the transistor 6 X is turned on. 
Since the transistor 6 ± is turned on, the diodes 6 2 and 6 3 , 
whose cathode and anode are supplied with a ground voltage 
and a positive voltage, are forward biased. Then, the 
diodes 6 2 and 6 3 are turned on. At the same time, the diode 
6 4 , whose cathode and anode are supplied with a positive 



voltage and a ground voltage, respectively, is reverse 
biased. Therefore, the FM signal supplied to the input of 
the second signal selection stage 6 is transmitted to the 
output via the diodes 6 2 and 6 3 which are turned on, followed 
by the FM trap 7. 

In the first signal selection stage 5, since the 
transistor 6 X is turned on, the diodes 5 1 and 5 2 , whose anode 
and cathode are supplied with a ground voltage and a 
positive voltage, respectively, are reverse biased. Then, 
the diodes and 5 2 are turned off. Therefore, the 
television signal and the FM signal which are passed to the 
input of the first signal selection stage 5 are blocked by 
the diodes 5 1 and 5 2 which are turned off, and are not 
transmitted to the output. 

Upon receipt of the power supply voltage at the control 
input, the FM trap 7 inactivates an FM trap for trapping an 
FM frequency band signal. Upon receipt of the power supply 
voltage at the control input, the intermediate frequency 
band switching stage 12 switches the intermediate frequency 
band to 1.2 MHz which is the intermediate frequency band of 
the FM signal. Upon receipt of the power supply voltage at 
the control input, the gain setting stage 14 sets a small 
signal gain for the gain setting stage 14. 

Since the second mode is generated when an FM signal is 
selected and output, the maximum gain set voltage, e.g., 4 V, 
is applied to the automatic gain control voltage supply 
terminal 17 , so that the radio-frequency amplifier stage 8 



is controlled so as to be maximized, e.g., at 0 dB . 

At this time, the FM signal output from the second 
signal selection stage 6 is not trapped by the FM trap 7 , 
and is amplified at the maximum gain by the radio-frequency 
amplifier stage 8. The resulting signal is passed to the 
radio-frequency tuner stage 9 f where a required frequency 
signal is selected, and is then mixed with the local 
oscillation signal output from the local oscillator 11 by 
the frequency mixer stage 10 for conversion into an 
intermediate frequency signal. In the mixed output from the 
frequency mixer stage 10, an intermediate frequency signal 
of 1.2 MHz is selected by the intermediate frequency 
bandwidth switching stage 12, and the resulting intermediate 
frequency signal is amplified to a predetermined level by 
the intermediate frequency amplifier stage 13. The signal 
is further amplified at a small signal gain by the gain 
setting stage 14, and is forwarded to the intermediate 
frequency signal output terminal 16. 

In the third mode where the reception field intensity 
of the FM signal is less than 90 dBji, the codes in the third 
mode are applied to the pair of band data supply terminals 
18 x and 18 2 , namely, code 1 and code 1 are applied to the 
terminals 18 x and 18 2 , respectively. The two codes 1 and 1 
are then forwarded to the switching circuit 15. When the 
switching circuit 15 receives the two codes 1 and 1, the 
transistor 15 t of emitter-follower connected type and the 
transistor 15 2 of emitter-follower connected type are 



simultaneously turned on, and the transistor 15 3 is turned 
off since the transistors 15 1 and 15 2 are turned on. One of 
the two outputs of the switching circuit 15 which is 
supplied to the second signal selection stage 6 becomes a 
ground voltage. The other output which is supplied to the 
control inputs of the FM trap 7, the intermediate frequency 
bandwidth switching stage 12, and the gain setting stage 14 
becomes a power supply voltage. 

Once the second signal selection stage 6 has received 
the ground voltage, as in the first mode, the diodes 6 2 and 
6 3 are turned off, and the diode 6 4 is turned on. Therefore, 
the FM signal supplied to the input of the second signal 
selection stage 6 is blocked by the diodes 6 2 and 6 3 which 
are turned off, and is not transmitted to the output. 

In the first signal selection stage 5 , as in the first 
mode, the diodes 5 1 and 5 2 are turned on, and the diode 5 3 is 
turned off. Therefore, the television signal and the FM 
signal which are passed to the input of the first signal 
selection stage 5 are transmitted to the output via the 
diodes 5 X and 5 2 which are turned on, followed by the FM trap 
7 . 

Upon receipt of the power supply voltage at the control 
input, the FM trap 7 inactivates an FM trap for trapping an 
FM frequency band signal. Upon receipt of the power supply 
voltage at the control input, the intermediate frequency 
band switching stage 12 switches the intermediate frequency 
band to 1.2 MHz which is the intermediate frequency band of 



the FM signal. Upon receipt of the power supply voltage at 
the control input, the gain setting stage 14 sets a small 
signal gain for the gain setting stage 14. 

Since the third mode is generated when an FM signal is 
selected and output, the maximum gain set voltage, e.g., 4 V, 
is applied to the automatic gain control voltage supply 
terminal 17 , so that the gain of the radio-frequency 
amplifier stage 8 is controlled so as to be maximized, e.g., 
at 0 dB. 

When the television signal and FM signal which are 
output from the first signal selection stage 5 are forwarded 
to the FM trap 7, the FM trap 7 is inactive. Thus, the FM 
signal is further transmitted, and the television signal is 
only attenuated. The FM signal is then amplified at the 
maximum gain by the radio-frequency amplifier stage 8 . The 
resulting signal is passed to the radio-frequency tuner 
stage 9, where a required frequency signal is selected, and 
is then mixed with the local oscillation signal output from 
the local oscillator 11 by the frequency mixer stage 10 for 
conversion into an intermediate frequency signal. In the 
mixed output from the frequency mixer stage 10, an 
intermediate frequency signal of 1.2 MHz is selected by the 
intermediate frequency switching stage 12, and the resulting 
intermediate frequency signal is amplified to a 
predetermined level by the intermediate frequency amplifier 
stage 13. The signal is further amplified at a small signal 
gain by the gain setting stage 14, and is forwarded to the 



intermediate frequency signal output terminal 16. 

In the combination tuner according to the first 
embodiment, therefore, a data signal which is used to set 
operation mode of the combination tuner at any one of the 
first to third modes is passed to the band data supply 
terminal 18 1 and 18 2 , such that the television signal is 
selected and output in the first mode, the FM signal having 
a high reception field intensity is selected and output 
using a low sensitivity antenna in the second mode, and the 
FM signal having a low reception field intensity is selected 
and output using a high sensitivity antenna in the third 
mode. J Therefore, if the target FM signal has a low 
reception field intensity, the level of the received FM 
signal is not extremely lowered, and the FM signal can be 
always reproduced successfully. 

Fig. 2 is a circuit diagram of a combination tuner 
according to a second embodiment of the present invention, 
partially showing the main components in blocks . 

As shown in Fig. 2, a switching circuit 20 according to 
the second embodiment has a different structure as that of 
the switching circuit 15 according to the first embodiment. 
In addition, the codes in the second and third modes which 
are applied to the pair of the band data supply terminals 
18-l and 18 2 differ from those in the first embodiment. Other 
components are the same as those in the first embodiment. 
In Fig. 2, the same reference numerals are given to the same 
components as those shown in Fig. 1. 
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The switching circuit 2 0 in the second embodiment 
includes three transistors 20 x , 20 2 , and 20 3 , and three 
resistors 20 4 , 20 5 , and 20 6 . These circuit components are 
connected in such a way as shown in Fig. 2. 

In the second embodiment, code 1 and code 1 are applied 
to the terminal 1S 1 and 18 2 , respectively, in the second mode, 
and code 1 and code 0 are applied to the terminal 18 1 and 18 2 , 
respectively, in the third mode. 

The operation of the thus constructed combination tuner 
according to the second embodiment is now described. It is 
noted that the operation in the first mode according to the 
second embodiment is the same as the operation in the first 
mode according to the first embodiment, and an overlapping 
description of the first mode in the second embodiment is 
thus omitted. 

In the second mode where the reception field intensity 
of the FM signal exceeds 9 0 dBjl, the codes in the second 
mode are applied to the pair of band data supply terminals 
1S 1 and 18 2 , namely, code 1 and code 1 are applied to the 
terminals 18 1 and 18 2 , respectively. The two codes 1 and 1 
are then forwarded to the switching circuit 20. When the 
switching circuit 20 receives the two codes 1 and 1, the 
transistor 20 x of emitter-follower connected type and the 
common-emitter transistor 20 2 are simultaneously turned on. 
The transistors 20 x which is turned on allows a power supply 
voltage to be applied to the emitter of the transistor 20 3 , 
and the transistors 20 2 which is turned on allows a gain 



control voltage which is divided by the resistors 20 5 and 20 6 
to be applied to the base of the transistor 20 3 . Then, the 
transistor 20 3 is turned on. One of the two outputs of the 
switching circuit 20 which is supplied to the second signal 
selection stage 6 becomes a power supply voltage, and the 
other output which is supplied to the control inputs of the 
FM trap 7 , the intermediate frequency bandwidth switching 
stage 12, and the gain setting stage 14 becomes a power 
supply voltage. 

Once the second signal selection stage 6 has received 
the power supply voltage, as described above, the diodes 6 2 
and 6 3 are turned on, and the diode 6 4 is turned off. 
Therefore, the FM signal supplied to the input of the second 
signal selection stage 6 is transmitted to the output via 
the diodes 6 2 and 6 3 which are turned on, followed by the FM 
trap 7 . 

In the first signal selection stage 5, as described 
above, the diodes 5 1 and 5 2 are turned off, and the diode 5 3 
is turned on. Therefore, the television signal and the FM 
signal which are passed to the input of the first signal 
selection stage 5 are blocked by the diodes 5 1 and 5 2 which 
are turned off, and are not transmitted to the output. 

Upon receipt of the power supply voltage at the control 
input, the FM trap 7 inactivates an FM trap for trapping an 
FM frequency band signal. Upon receipt of the power supply 
voltage at the control input, the intermediate frequency 
band switching stage 12 switches the intermediate frequency 



band to 1.2 MHz which is the intermediate frequency band of 
the FM signal. Upon receipt of the power supply voltage at 
the control input, the gain setting stage 14 sets a small 
signal gain for the gain setting stage 14. 

Since the second mode is generated when an FM signal is 
selected and output, the maximum gain set voltage, e.g., 4 V, 
is applied to the automatic gain control voltage supply 
terminal 17. However, the . transistor 20 2 which is turned on 
allows the maximum gain set voltage to be divided by a 
resistor (not numbered) connected to the automatic gain 
control voltage supply terminal 17 and by the two resistors 
20 6 and 20 5 . A divided voltage, e.g., 2.5 V, is applied to 
the control input of the radio-frequency amplifier stage 8 , 
of which the gain is controlled at a lower gain than the 
maximum gain, for example, at -10 dB which is about 10 dB 
lower than OdB. 

At this time, the FM signal output from the second 
signal selection stage 6 is not trapped by the FM trap 7 , 
and is amplified at a lower gain than the maximum gain by 
the radio-frequency amplifier stage 8. The resulting signal 
is passed to the radio-frequency tuner stage 9, where a 
required frequency signal is selected, and is then mixed 
with the local oscillation signal output from the local 
oscillator 11 by the frequency mixer stage 10 for conversion 
into an intermediate frequency signal. In the mixed output 
from the frequency mixer stage 10, an intermediate frequency 
signal of 1.2 MHz is selected by the intermediate frequency 



bandwidth switching stage 12, and the resulting intermediate 
frequency signal is amplified to a predetermined level by 
the intermediate frequency amplifier stage 13. The signal 
is further amplified at a small signal gain by the gain 
setting stage 14, and is forwarded to the intermediate 
frequency signal output terminal 16. 

In the third mode where the reception field intensity 
of the FM signal is less than 9 0 dBji, the codes in the third 
mode are applied to the pair of band data supply terminals 
18 x and 18 2 , namely, code 1 and code 0 are applied to the 
terminals 18 1 and 18 2 , respectively. The two codes 1 and 0 
are then forwarded to the switching circuit 20. When the 
switching circuit 20 receives the two codes 1 and 0, the 
transistor 20 x of emitter-follower connected type is turned 
on and the common-emitter transistor 20 2 is turned off, and 
the transistor 20 3 is also turned on since the transistors 
2 0 2 is turned off. One of the two outputs of the switching 
circuit 20 which is supplied to the second signal selection 
stage 6 becomes a ground voltage. The other output which is 
supplied to the control inputs of the FM trap 7, the 
intermediate frequency band switching stage 12, and the gain 
set stage 14 becomes a power supply voltage. 

Once the second signal selection stage 6 has received 
the ground supply voltage, as described above, the diodes 6 2 
and 6 3 are turned off, and the diode 6 4 is turned on,. 
Therefore, the FM signal supplied to the input of the second 
signal selection stage 6 is blocked by the diodes 6 2 and 6 3 



which are turned off, and is not transmitted to the output. 

In the first signal selection stage 5, as described 
above, the diodes 5 X and 5 2 are turned on, and the diode 5 3 
is turned off. Therefore, the television signal and the FM 
signal which are passed to the input of the first signal 
selection stage 5 are transmitted to the output via the 
diodes 5 ± and 5 2 which are turned on, followed by the FM trap 
7. 

Upon receipt of the power supply voltage at the control 
input, the FM trap 7 inactivates an FM trap for trapping an 
FM frequency band signal. Upon receipt of the power supply 
voltage at the control input, the intermediate frequency 
band switching stage 12 switches the intermediate frequency 
band to 1.2 MHz which is the intermediate frequency band of 
the FM signal. Upon receipt of the power supply voltage at 
the control input, the gain setting stage 14 sets a small 
signal gain for the gain setting stage 14. 

Since the third mode is generated when an FM signal is 
selected and output, the maximum gain set voltage, e.g., 4 V, 
is applied to the automatic gain control voltage supply 
terminal 17, so that the gain of the radio-frequency 
amplifier stage 8 is controlled so as to be maximized, e.g., 
0 dB. 

When the television signal and FM signal which are 
output from the first signal selection stage 5 are forwarded 
to the FM trap 7, the FM trap 7 is inactive. Thus, the FM 
signal is further transmitted, and the television signal is 



only attenuated. The FM signal is then amplified at the 
maximum gain by the radio-frequency amplifier stage 8. The 
resulting signal is passed to the radio-frequency tuner 
stage 9, where a required frequency signal is selected, and 
is then mixed with the local oscillation signal output from 
the local oscillator 11 by the frequency mixer stage 10 for 
conversion into an intermediate frequency signal. In the 
mixed output from the frequency mixer stage 10, an 
intermediate frequency signal of 1.2 MHz is selected by the 
intermediate frequency switching stage 12, and the resulting 
intermediate frequency signal is amplified to a 
predetermined level by the intermediate frequency amplifier 
stage 13. The signal is further amplified with a small 
signal gain by the gain setting stage 14, and is forwarded 
to the intermediate frequency signal output terminal 16. 

In the combination tuner according to the second 
embodiment, therefore, a data signal which is used to set 
operation mode of the combination tuner at any one of the 
first to third modes is passed to the band data supply 
terminal 18 x and 18 2 , such that the television signal is- 
selected and output in the first mode, the FM signal having 
a high reception field intensity, in which the gain of the 
radio-frequency amplifier stage 8 is slightly lowered, is 
selected and output using a low sensitivity antenna in the 
second mode, and the FM signal' having a low reception field 
intensity is selected and output using a high sensitivity 
antenna in the third mode. Therefore, if the target FM 



signal, has a low reception field intensity, the level of the 
received FM signal is not extremely lowered, and the FM 
signal can be always reproduced successfully. 

Although the first or second embodiment has been 
described using the switching circuit 15 or 20 including 
three transistors 15 2 to 15 3 or 20 1 to 20 3 , the switching 
circuit according to the present invention is not limited 
thereto. Of course, any other circuitry which achieves the 
same features achieved by the switching circuit 15 or 20 may 
be used. 



